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ABSTRACT

Empirical relationships are explored among the theoretically different

Plagetion and psychometric assessments of intelligence, and school achievement.

Ss were 143 bright and average childrien chrolkdOgically aged 5, 6, and f years.

Factor analyses of performance on CTMM, MAT, Stanford-Binet, and 15 Guttman-scaled

Misfit-type tasks indicated that Plagetian, IQ, and achievement tests overlap to

tame degree, but also measure different aspects of cognitive functioning.
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Relationships Among Piagetian, IQ, and Achievement Assessments)

Rheta DeVries

r.r.\ University of Illinoli at Chicago Circle

Cr%
LC\ IQ tests such as the Stanford-Binet intelligence Scale are believed to
CO
CO measure intelligence. Belief In psychometric intelligence 13 so thoroughly
(:)

ingrained in American psychology and education that hardly a school system or
.C.73

La
professional Journal can command respect without taking account of IQ in educating

or studying children. Recently, however, McClelland (1973) challenged the validity

of IQ tests as measures of intelligence. His review of the literature led him to

argue convincingly that the high correlations between IQ scores and various

measures of occupational success or life adjustment are likely due to social

class rather than to intelligence.

School achievement tests have also recently been under attack. Kohlberg

and Mayer (1972) reviewed the literature and found that school achievement only

predicts further school achievement and fails to predict anything else of value

(such as occupational success).

The crumbling assumptions that an IQ score represents intelligence and

. that school achievement prepares children for later success lead to a demand

for alternatives in theory and practice. Kohlberg and Mayer (1972) suggest

that Piagetian "cognitive stage measures provide a rational standard for educational

intervention where psychometric intelligence tests do not (p. 489)." This alter-

native suggestion Is congruent with McClelland's (1973) less specific advocacy

of tests with scores which "change as the person grows in experience, wisdom, and

©ability to perform effectively on various tasks that life presents to him (p.8)."

Therefore, the Piagetian alternative to psychometric methods seems worth examining.

(1)
The issue with regard to intelligence Is: Are there theoretical and

empirical differences between psychometric and Piagetian conceptions of intelligence?
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The issue with regard to school achievement is: Are there theoretical and empirical

differences between tchool achievement and knowledge measured by Plagetian tasks?

This study is therefore concerned with the empirical relationships among the

theoretically differaat Plagetian and psychometric assessments of intelligence,

and school achievement. Let us first consider theoretical differences and related

research findings.

2

Theoretical and rm irked Relationships between Ps chometric and

Pivalialeassgoluilattlanat

IQ tests are not derived from any theory of intelligence,. but are based,

Instead, on certain assumptions about intelligence. IQ testmakers assume that

the more correct answers the child gives relative to others of the same chronological

age, the more intelligent.he is. IQ is thus defined in terms of individual

differences with regard to a. wide variety of items which have no theoretical

significance in themselves (that is, one cannot conclude anything about a child's

general intelligence from his response to a single item). To a large extent, these

items simply tap bits of surface information (such as the days of the week, the

difference between a baseball and an orange, and perceptual discrimination of

similarities and differences). Their surface nature is indicated by the fact that

psychologists try so hard to keep the!r test answers secret in order to prevent

"spuriously high" scores by individuals mho simply learn the answers.

In contrast, Piaget's task are derived from (and contributed to) a research-

based theory of intelligence. Concerned with finding out what intelligence Is

rather than with quantifying It, Piagetian research has demonstrated universal,

qualitative changes In the reasoning bf humans from birth through adolescence.

The theory accounts for these changes in terms of a gradual development of basic

cognitive structure. Plagetian tasks are concerned with how the individual views
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and reasons about reality (for example, whether there are more blocks or more

blue blocks, whether a quantity changes InTamount when changed in shape, and whether

one is a sister to one's sister). Each task has theoretical significance and in

itself reveals something important about the individual's general development of

his intelligence. Assessment is not concerned just with right answers, but with

kinds of wrong answers as well. Wrong answers are important for assessment because

research has shown that a child must go through many instances of being wow before

he finally constructs adult-level knowledge and intelligence, Thus, intelligence

is defined by Piaget In terms of an individual's place in a universal sequence of

development toward formal operational reasoning.

Research findings bearing on the relationship between psychometric and

Plagetian intelligence are mixed. Relationships reported between Plagetian tasks

and IQ are sometimes low (Dodwell, 1960, 1962; Beard, 1960) and sometimes moderate

(Elkind. 1961; Almy, 1966, 1970; Dudek, Lester, Goldberg, and Dyer, 1969; Honig,

personal communication). Moderate correlations are usually reported between mental

age and Plagetian performance (Russell, 1940a, 1940b; Mannix, 1960; Kohlberg,

1963; Freyberg, 1966). Factor-analytic studies generally indicate that Plagetian

mauves define factors separate from psychometric Intelligence factors. Kohlberg

and DeVries (1969) found three factors in the performance of bright and average

6-year-olds:

1. General psychometric intelligence (eleven tests or subtests drawn
from a variety of psychometric measures)

2. Conservation (Liquid, Length, Ring Segment)

3. Classification (Sorting and Class inclusion)

Stephens, McLaughlin, Miller, and Glass (1972) found five Interpretable factors

in the performance opageal and retarded children from 6 to 18 years of age:

I. Verbal (13 Wechsler and 3 Wide Range Achievement Test variables)

3
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2. Plagetian reasoning (23 Plagetian measures), CA, MA

3. Classification (4 Class inclusion tasks)

4. Spatial reasoning

5. Performance (Wechsler Performance IQ and Object Assembly)

In a second study of the same Ss four years later, Stephens (1972) found the

following seven factors:

1. Verbal (6 Wechsler verbal subtests, and 3 Wide Range Achievement subscores)

2. Conservation (Substance, Weight, Volume, Length, Liquid)

3. Performance (5 Wechsler performance subtests)

4. Flexibility of thought processes (MA, CA, 4 Plagetian measures of
spatial reasoning, relationships. and classification)

5. Classification (3 Class inclusion of Animals tests)

6. Mobility In dealing with concrete and abstract spatial relations

(3 tasks)

7. Transition from concrete to abstract operational thought (Dissolutio
of Sugar, Conservation of Weight and Volume, Class inclusion of Animals,
Transfer from Two to Three Dimensions, and Changing Mobile Perspectives)

Hathaway (1973), analyzing data collected by .Dudek, Lester, and Goldberg, was able

toldentlify three independent $4Ctemanaamong 100 chIldrem* to 8 years of age:

1. WISC subtests

2. Seven Plagetian tasks

3. California Achievement Test subtests, some WISC subtests, and four
Plagetian tasks.

The general picture presented by these findings is not clear, but does

suggest some degree of overlap and some degree of non-overlap of psychometric and

Plagetian measures of intelligence.



t341)
arithmetic competence (based on teacher's judgments) and three Piagetian stages

CeC)
on number-related tasks, and found that no child at the lowest level on one

re4

to
measure was at the highest. level on the other; in between these extremes,

however, the relationship was not linear, Almy (1966) reports that for children

5 to 7 years of age, conservation of number and liquid are moderately correlated

with reading readiness but correlated at a low or negative level with vocabulary.

Ci)

ail
The general picture presented by these findings is also unclear, but suggests some

non-overlap between Plagetian and school achievement measures.

Theoretical and Em !Heal Relationshi s between School Achievement and

gsep_tii:APiaetianCorisofKnowlede

Piagetle view of knowledge is much broader than that reflected by school

achievement tests. In the larger sense, Plaget views the development of knowledge

and the development of intelligence as the same. In the narrow psychometric sense of

achieving right answers to specific questions, Plaget (1964) points out that it is

general cognitive development which makes specific learning possible. Since it

is well known that achievement tests are highly correlated with IQ tests, the questior

arises as to whether Piagetian and achievement assessments overlap. for example,

does Piagetian number conservation predict arithmetic achievement?

The research literature contains little regarding the relationships among

Piagetian measures and measures of psychometric achievement, but a few studies

suggest that these assess different kinds of knowledge. In the Hathaway study

described above, an achievement factor included some Piagetian tasks but was

independent of a factor comprised of other Fiagetian tasks. Ross (reviewed in

Hathaway, 1973), studying 8- and 9-year-olds, found four Piagetian classification

tasks to form a factor separate from Reading Comprehension, Slosson IQ, and

Paragraph Meaning. Hood (1962) studied the relationship between five grades of
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In order to clarify further the relationships among performance of young

children on Plegetian tasks and psychometric tests of intelligence and achievement,

the present study considers the following two questions:

1. To what extent do IQ tests and.Plaget-type tasks measure the

same intelligence? Specifically, how does Stanford-Binet mental age2

(MA) relate to performance on Piaget-type tasks? Also, how does IQ on

the California Test of Mental Maturity (CTMM) relate to performance

on Piaget-type tasks?

2. To what extent do school achievement tests and Piaget-type tasks. measure

the same knowledge? Specifically, how does performance on Plaget-type

tasks relate to performance on the Metropolitan Achievement Test (MAT)?

Method

S.LbjacE3

Ss were 143 white children, of bright, average, and retarded psychometric

abilities (measured by performance on the Stanford-Binet Intelligence Scale)

enrolled in the pub1i schools of Champaign, Illinois (including some retarded

pupils In Urbana and St. Joseph, Illinois). Nigh-1Q and Average-IQ children

ware chronologically aged 5 to 7 years. Low-IQ Ss were meatalit aged 5 to 7

years and chronologically aged 6 to 12 years. Table 1-shows the d;3tribution.end

characteristics of the sample.

INSERT TABLE 1 ABOUT HERE
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Procedure

Fifteen Piaget-type tasks3 were individually administered in three

sessions totalling about two hours, as follows:

Session 1: Guessing Game (DeVries, 1970)

Conservation of Mass

Sibling Egocentrism

Left-Right Perspective

Constancy of Generic Identity (revised photographform of

the test described in DeVries, 1969)

Class inclusion

Session 2: Conservation of Number

Constancy of Sex identity (Kohlberg, 1963; DeVries, 1969)

Conservation of Mass in the context of the ring-segment

illusion (Jastrow effect)

Dream Interview

Conservation of Length

Session 3: Length Transitivity

Conservation of Liquid

Magic Interview (Kohlberg, 1963)

Object Sorting ( Kohlberg, 1963)

Scores on the California Test of Mental Maturity and the Metropolitan

Achievement test were obtained from school records and interpolated for time

of Ptagetian testing.

Analysis,

A Guttman scale was constructed for each of the Pieget-type tasks which

met Green's (1956) criterion of an Index of Consistency greater than .50. Each

scall also met Kohlberg's (1963) criteria for developmental sequentiality. That is,
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mean scale scores increase with aur,,, success on each scale item increases with age,

and the sequence of items is rectified with a logical rationale based on Piaget's

theory. Each S was assigned a scale score on each task.

Factor analyses, using the peincipal component methnd,
4 with both orthogonal

and oblique rotations,5 were performed with two groupings of variables:

1. Stanford-Binet MA and 15 Piagetian tasks (10022)

2. Stanford-Binet MA, 15 Piagetian tasks, CTMM language and Non-
Language IQ, and 4 MAT subscores (Na50)

Only Ss were included for whom data were complete on all variables. Since

CTMM and MAT data were available on only 50 bright and average Ss, the first

factor analysis was performed in order to establish the patterning of Piagetian

and mental age variables with a large sample which included the retardates.

The second analysis could thus be validated against the first.

Results

For both groupings of variables, the oblique rotations revealed nearly

identical factor structures to those of the orthogonal rotations. Therefore,

the results below focus on the outcome of orthogonal rotations.

EactorArsi....LAtincs
Table 2 shows the intercorrelations among mental age and Piagetian

INSERT TABLE 2 ABOUT HERE
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mks for the larger sample of 122 bright, even:go, and retarded Ss for whom all

data were available. Low to moderate cerrellations were found between mental age and

these tasks. Table 3 shows the results of the factor analysis.

INSERT TABLE 3 ABOUi HERE

Three main factors emerged: a first conservation factor, accounting for one-

third of the variance, a second factor containing most of the remaining Piagetien

variables end MA, and a third identity factor closely related to the conservation

factor (r".36). Three tasks (Sibling Egocentrism, Length Transitivity, and

Object Sorting) form two other weak factors.

These results suggest that Stanford-Binet mental ege is a poor predictor

of performance on most of these Pragwtype tasks. MA related to performance on

'five tasks (Guessing Game, Left-Right Perspective, Magic, Class inclusion, and

Dream), but is independent of performance on Conservation, IdeatIty, Sorting,

Sibling, and Transitivity tasks.

This evidence indicates that intelligence as defined by Stanford-Binet

mental age overlaps to a moderate degree with Nagetlen intelligence, but that they

are not identical. Therefore, the theoretical differences between Plagetian and

psychometric intelligence do seem to correspond to real differences in cognitive

measurement.

Fee or Anal sis of Stanford-Binet NA ape

Table 4 shows the intercorrelatione among MA, Negation tasks, CTMM

INSERT TABLE 4 ABOUT HERE
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Language and Non-Language IQ, and MAT subtexts, for the subsample of 51 bright

and average 6- and 7-year-olds for whom all these data were tellable. Correlations

are similar, though generally somewhat lower, in comparison to the correlations

reported in Table 2 for the larger sample. Table 5 shows the result of the factor

analysis. Essentially the same grouping of Plegatien variables appeared as found

INSERT TABLE 5 ABOUT HERE

for the larger sample, a finding which engenders confidence in the relationships

found for the smaller and more restricted sample. The conservation and Identity

factors were especially stable. Four main factors emerged which accounted for

61.3 percent of the total variance. The first factor, accounting for one-third

of the variance, included Stanford-tinet MA, CTMM Language and Non-Language

lib Left-Right Perspective, Class Inclusion, and Magic (with substantial minor

loadings of Ring Segment Conservation, Dream, and RAT Arithmetic). The second

factor included all the conservation tasks and Sibling Egocentrism (with sub-

stantial minor loadings of the two identity tasks). The third feceor was defined

by the four MT eubtests and Dream. The fourth factor included the two Identity

tasks and Object soetrng. The minor fifth and sixth factors were defined, respectively,

by Sussing Game and Length Transitivity.

The oblique rotation Indicated that the first and second factors were

related(r+01133), due primarily to the loading of Ring Segment Conservation on both

factors. The first factor was also related to the third factor (rs.34), due

primarily to the loading of S-0 AA, MAT Arithmetic; end Dream on beth factors.

Figure 1 represents the relationships among the three main factors.

INSERT' FIGURE 1 ABOUT HERE
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These results confirm the general finding of the analysis with the larger

sample. Some overlap does exist between Plagetian and psychometric assessr.4nts.

However, the overlap is limited, and Conservation, identity, Sorting, Guessing Game,

and Transitivity stand out as particularly different from psychometric mental age.

In addition, this result indicates Oat, with the exception of the Dream

measure, no overlap exists between knowledge on Piaget -type tasks and school

achievement knowledge as measured by the MAT. The correlation of only .20 between

Number Conservation and Arithmetic achievement is particularly striking. Therefore,

the theoretical differences between these two measures of knowledge also correspond .

to real differences in cognitive measurement.
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Discussion

The results of this study are In genoiral agreement with the findings of other

factor-analytic studies of performance on Piagetian, IQ, and achievement tests.

To a vary large extent, Piagettan tasks do appear to measure a different intelligence

and a different achievement than do psychometric tests. This finding suggests

examination of the nature of this difference and the implications for assessment

of intelligence, for education, and for reeear0 on children.

Two primary differences can be noted between Piagetian and psychometric

measures. First, they differ In their general perspective, and second, they

differ specifically In how they assess Intelligence.

The psychometric perspective takes a'standard of normal intelligence closely

related to school success. Psychometric intelligence Is defined in terms of success

on school-type items, and evidence of validity is frequently offered In arms of high

correlations with school achievement. Cronbach (1960) even asserts that "The term

'Intelligence test' is being replaced by such terms as 'test of general mental

ability' or 'test of general scholastic ability' (p 164)." Thus, the psycho-

metric definition and perspective of intelligence Is a very narrow one, defined by

educational expectations of children.

in contrast, Plaget's definition of intelligence is not limited to school-type

success, but takes the long-range perspective of the evolution of knowledge and

Intelligence in the Individual. This evolution is described in terms of changes

with age in the structure of knowledge. Thus, the Piagetian perspective is a

broader one, defined by children's changing reasoning about reality.

In terms of how they try to measure intelligence, psychometric IQ tests assess

how many correct answers a child can give in a highly structured situation. Reality

is structured for the child, and, as McClelland (1973)- has noted, what is required Is

respondent behavior, not the operant kind of behavior necessary In life situations
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where one cannot "choose between definedIn-advance responses (p. Basically,

IQ tests measure, as Inhelder (1943) pointed out, "the results of previous activities

and acquisitions (p. 44)." These characteristics are also true of standardized

achievement tests.

In contrast, Piaget's tasks focus on the child's reasoning behind his

conclusions. These tasks confront the child with ambiguities of reality and ask

him to impose his Ideas onto these emb4gulittes Basically, this is an assessment

of the structure of the child's logic in terms of its future development. The

focus is upon the operations which make possible many specific acquisitions.

McClelland (1973) emphasized that what Intelligence tests mainly predict are

test-taking and symbol maniuplation competencies, Inhelder (1943) commented that

the Sint test gives a numerical sum of successos and failures, but that:

It remains a very tricky problem to go further and conclude from

this summation of results anything about the way the child arrived

at them, the intellectual constructions that enabled him to do so,

or the nature of the deficiencies from which his feilutes stemmed (p. 49).

Inhelder concluded that "Although the Binat-Simon test is an excellent means for

the rapid detection of mental anomalies, It cannot meet the demands of a psych-

ological 'diagnosis' of thought. . . 44)."

Given these differences in perspective and Method, let us consider the Implications

for assessment of intelligence. The question is: What Is the most valid measure

of intelligence? Many challenges to the validity of IQ tests have already been

mentioned. in addition, Inhelder (1943) found that IQ tests are often faulty even

in their assessment of permanent mental retardation, the purpose for which

they were originally designed. Her study of children (and some adults) classified as

retarded on the basis of IQ revealed that the IQ measures wore not sensitive to

differences between children who ventdaily become formal operational (but whose

rate of development was slow) and true retardates who never progressed past the concrete

operational stage. Plapetlan tasks did differentiate between these two groups,
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though in some cases a diagnosis could not be made with certainty until adolescence.

Later longitudinal study of retardates by Stephens (1972) indicates that many

retardates continue to progress through Piagetian stages even past the age of 20.

These findings suggest that IQ assessment often categorizes Individuals as

permanently retarded when, in terms of the development of reasoning, they are simply

slow in their rate of development. (It may be that such inappropriate labeling

even contributes to creating permanent retardation by relegating low -IQ children

to educational situations which prevent or fail to promote their continued development.)

Piaget's tasks do seem to provide a theoretically and empirically more valid

assessment of intelligence then psychometric measures. However, Piagetian tasks

are not proposed as substitutes for psychometric tests. IQ tests probably do

serve a purpose in providing, as Inheider (1943) suggested, a "first approximation"

to assessment of a child's intelligence.

It should also be pointed out that even Piagetian tasks are limited in their

ability to assess an individual's intelligence. At levels below the level of formal

reasoning, it is tempting to try to evaluate individual children's strengths and

weaknesses on Piaget's various tasks. However, such attempts would be mistaken

primarily because particular patterns of comparative progress have no long-range

predictive value. That is, the fact that a child is more advanced on physics

problems than no mathematics problems has on long-range significance in terms of

his general intelligence. However, the fact that he is more advanced in some area

of reasoning may be significant. Sinclair (personal communication) relates that

while retardates generally perform at the same level across all Piagetian tasks,

normal children typically show advances In some areas. Sinclair speculates that

it may be that such advances create a disequilibrium which prompts dissatisfaction

with lower-level thinking in other areas. Such dissatisfaction with lower-level

reasoning is necessary before a child feels.the need to construct something different.
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Sinclair also cautions that apparently established structures (pseudo structures)

may sometimes seem to disappear. For example, a child who previously conserved

weight may give nonconservation responses when his,Aer us shifts from weight to

local pressure. We simply do not know enough about decalages on Piagetian

assessments to draw firm conclusions about the intelligence of a child relative

to other children. Perhaps it is unrealistic, to expect to be able to make valid

fine-grained assessments of individual intelligence which have long-range

predictive value.

Now let us turn to implications of this study for education. The finding

that school achievement is almost entirely unrelated to the development of

reasoning on Piagetian tasks suggests a reassessment of the overall objectives

of education. The Piagetian perspective leads to the view that the aim of education

should be the long-range development of the Individual (not only cognitively,

but emotionally, socially, and morally) (Kohlberg and Mayer, 1973; Moil and

DeVries, In press). Academic achievement as an educational goal would then be

reduced in proportion and placed in the larger developmental perspective.

It is not suggested that Piaget's tasks substitute, for tests of a child's

academic knowledge. Certainly tests of reading ability, computational skills,

etc., have an appropriate place. However, their meaning becomes clearer when placed

in the broader context of Piaget's theory of development.

Finally, what are the implications of this study for research on children?

Virtually all contemporary studies take account of psychometric intelligence,

and many studies actually are structured in such a way that other behaviors of

children are viewed through the lens of the IQ. Such acceptance of the IQ as

intelligence may obscure our possibilities for advancing our knowledge about child

development. Serious reassessment of research methods and interpretation of

findings which rest on IQ measures seems warranted.
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Footnotes

1.
This article is i'ased on a paper presented at the annual meeting of the

American Educational Research Association, New Orleans, March, 1973. The study

was supported by the Department of Program Development for Gifted Children,

Illinois Office of Public Instruction, with supplemental support provided by the Office

of Education, U.S. Department of Health, Education, and Welfare through the Chicago

Early Education Research Center, a component of the National Laboratory on Early

Childhood Education, and by the Urban Education Research Program and the Research

Board ot the University of Illinois at Chicago Circle. Computing services used in

this research were provided by the Computer Center of the University of Illinois

at Chicago Circle. Their assistance is gratefully acknowledged. The author would

like to thank Dr. Arthur Turner and other personnel of the Unit 4 schools in

Champaign, Illinois, for the many supportive services which facilitated the conduct

:40f the study, and to thank the cooperating teachers, principals, and the children

of Champaign, Urbana, and St. Joseph, Illinois. The author especially wishes to

acknowledge the invaluable criticism and suggestions of Dr. Constance Kamil and

Dr. Lawrence Kohlberg on earlier drafts of this article. Author's address: College of

Education, University of Illinois at Chicago Circle, Chicago, Illinois 60680.

2Mental age is taken as the measure of psychometric intelligence on the

Stanford-Binet Test because it is defined in terms of increase with age and,Might

therefore be assumed to correspond with Piagetian developmental changes.

3The battery is referred to as "Piaget-type" because some tasks are included

which Piaget never studied (Guessing Game; Constancy of Generic and Sex Identity,

Ring Segment Conservation, and Magic). 'Nevertheless, these were inspired by Pieget's

work and are similar in focus and method to Genevan tasks. Tasks and scoring are

described in detail elsewhere (DeVries, 1971).
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4
A principal factor analysis was also performed, with essentially the same

results.

5The oblique rotation permits factors to be dependent. Piagetlan tasks would

be assumed to be related and the oblique rotation was judged necessary in order to

ascertain whether the restriction of orthogonality (independence) of factors was

distorting the factor picture.



TABLE

Mean Chronological Age, Mental Age, and IQ of Bright,

Average, and Retarded Subjects (N143)

Age Character-
Bright

Group istics Boys Girls

5

6

N 8

CAb 5-5

Nab 6-10

e

5-8

7-5

IQ 130 133

N

CA
b

mA b

IQ

7

N

CA
b

MA
b

IQ

8 8

6-6 6-6

8-2 8-2

129 129

8 8

7-7 7-7

9-8 9-9

130 130

Mean
All

Ages

CAb

b

IQ

24 24

6-6 6-7

8-3 8-5

130 131

Average Retardeda

Total Boys Girls Total Boys Girls Total

16

5-7

7-2

132

9

5-6

5-10

.108

8

5-6

5-9

105

17

5-6

5-9

106

8

7-10

5-6

69

5

7-4

5-3

67'

13

7-8

5-5

68

16 8 9 17 8 8 16

6-6 6-7 6-5 6-6 '8-6 8-9 8-7

8-2 6-10 6-ti 6-10 6-4 6-5 6-5

129 104 107 105 74 72 73

16 8 8 16 8 8 16

7-7 7-9 7-7 7-8 9 -11 10-1 10-0

9-9 7-11 7-11 7-11 7-5 7-6 7-6

130 101 105 103 75 74 75

48 25 25 50 24 21 45

6-7 6-7 6-6 6-6 8-9 8-It 8-10

8-4 6-10 6-10 6-10 6-5 6-7 6-6

130 104 105 105 72 72 72

aAge group classification for this group is mental age, rather than
chronological age.

b
Years and months.
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Figure 1

Diagram of Primary Factors Defined by Piagetian,

PsychoMetric Intelligence, and School Achievement Measures
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